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(54) LIGHT CONTROLLABLE MATERIAL, LIGHT CONTROLLABLE FILM AND METHOD OF 
MANUFACTURING LIGHT CONTROLLABLE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light controllable film which is changed in light 
transmittability by the presence or absence of an electric field, is controllable in the entire 
incident light quantity, does not flocculate and settle light polarization particles, can exhibit a 
stable light controllable function and can facilitate manipulation for spacing maintenance, etc., of 
a substrate in manufacturing and a method of manufacturing the same. 

SOLUTION: This light controllable material contains a high-molecular medium which consists of 
a silicone resin having a substituent possessing an ethylenically unsaturated bond and a 
photopolymerization initiator and is cured by irradiation with UV rays and a light polarization 
suspension which is dispersed with particles having an aspect ratio of 1.1 to 4.0 in a dispersion 
medium in a flowable state. The dispersion medium in the light polarization suspension can be 
separated in phases from the high-polymer medium and the cured matter thereof. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]A high polymer medium which is what is hardened by consisting of silicone resin and a 
photopolymerization initiator with a substituent which has an ethylenic unsaturated bond, and 
irradiating with ultraviolet rays, Modulated light material which is that which contains optical 
polarization suspension which an aspect ratio distributed in carrier fluid in the state where 
particles which are 1.1-4.0 can flow, and in which carrier fluid in optical polarization suspension 
can carry out phase separation to a high polymer medium and its hardened material. 
[Claim 2]The modulated light material according to claim 1 whose carrier fluid in optical 
polarization suspension is what has immiscible nature or partial compatibility with a high polymer 
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medium. 

[Claim 3]The modulated light material according to claim 1 or 2 which is a crystal in which 
particles in optical polarization suspension have dichroism. 

[Claim 4]Modulated light material of any of a certain Claims 1-3 or a description by an acrylic 
acid ester oligomer in which carrier fluid in optical polarization suspension has a fluoro group and 
a hydroxy! group. 

[Claim 5]A modulated light film which has a light controlling layer which consists of a solid resin 
matrix which is the modulated light film formed using modulated light material of any of Claims 1- 
4, or a description, and was formed from a high polymer medium, and optical polarization 
suspension distributed in a solid resin matrix. 

[Claim 6]The modulated light film according to claim 5 which comes to pinch a light controlling 
layer between transparent conductive substrates of two sheets. 

[Claim 7]A manufacturing method of a modulated light film applying the modulated light material 
according to claim 1 on a transparent conductive substrate, irradiating with ultraviolet rays, 
stiffening silicone resin, forming a light controlling layer, and making a transparent conductive 
substrate stick on a light controlling layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to modulated light material used suitably for the 
substitute of a windowpane, various flat-surface display devices, and various liquid crystal 
display elements, an optical shutter, an advertisement and an annunciator board, glasses, 
sunglasses, etc., a modulated light film using it, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]The modulated light glass containing optical polarization suspension 
is what was first invented by Edwin Land (Edwin. Land) (the US,1 ,955,923,B Description, the 
US,1, 963,496, B Description), The gestalt has structure which poured in the optical polarization 
suspension of the liquid state between the transparent conductive substrates of two sheets 
which have a narrow interval. According to Edwin Land's invention, the liquefied optical 
polarization suspension poured in between the transparent conductive substrates of two sheets, 
In the state where the electric field is not impressed, most incident light will be reflected, 
scattered about for it or absorbed by optical polarization particles by the Brownian motion of the 
optical polarization particles currently distributed in suspension, and only a part will penetrate 
very much. That is, the grade of a penetration, reflection, dispersion, or absorption is decided 
with the shape of the optical polarization particles currently distributed by optical polarization 
suspension, character, concentration, and the quantity of light energy irradiated. If an electric 
field is impressed to the light control window using the modulated light glass of the 
aforementioned structure, an electric field is formed in optical polarization suspension through a 
transparent conductive substrate, the particles showing an optical polarizing function will cause 
polarization, and will be arranged in parallel along with an electric field, light will penetrate 
through particles between particles and particles, and modulated light glass will become 
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transparent eventually. However, utilization was difficult for such an early dimmer practically 
because of condensation of the optical polarization particles within optical polarization 
suspension, sedimentation by prudence, the hue change by heat, change of optical density, 
degradation by UV irradiation, interval maintenance of a substrate, the difficulty of pouring of the 
optical polarization suspension into the interval, etc. 

[0003]US,3,756,700,B of Robert El Saxe (Robert. L Saxe), No. 4,247,175, No. 4,273,422, No. 
4,407,565, and the No. 4,422,963 Description, Or the US,3,912,365,B Description of F See Lowell 
(F. C. Lowell), The light control window using the modulated light glass which complemented 
condensation of the initial problem of a light control window, i.e., optical polarization particles, 
and sedimentation, change of optical density, etc. is indicated by R eye Thompson's (R. I. 
Thompson) US,4,078,856,B Description. With the optical polarization suspension of the liquid 
state which consists of a needlelike optical polarization crystal grain child, the suspension for 
crystal grain child distribution, distributed dispensing, stabilizer, etc. in these patents. Doubling 
the density of optical polarization particles and suspension almost similarly, and preventing 
sedimentation of optical polarization particles, by adding distributed dispensing and improving the 
dispersibility of optical polarization particles, condensation of particles was prevented and the 
problem of an initial patent is solved. However, since it has structure which enclosed liquefied 
optical polarization suspension in the interval of a transparent conductive substrate of two 
sheets like the modulated light glass of these modulated light glass mist beam former, In large 
sized product manufacture, enclosure of the uniform suspension into the interval of a 
transparent conductive substrate of two sheets is difficult, When the expansion phenomenon of 
the lower part by the water pressure difference during the product upper and lower sides 
happens or the interval of a substrate changes according to outside environment, for example, a 
wind pressure, As a result, the surrounding sealant for optical density changing, and hue 
becoming heterogeneous, or collecting fluids between transparent conductive substrates is 
destroyed, and there is a problem from which an optical polarization material leaks. Unevenness 
occurs at response time by degradation by ultraviolet rays, and the voltage drop between the 
periphery of a transparent conductive substrate, and a center section. 

[0004]On the other hand, the light control window using the modulated light glass which used 
liquid crystals, such as a nematic liquid crystal, as an optical polarizing function substance, It 
writes in US,4,435,047,B of J and Ferguson (J. Fergason), No. 4,579,423, the No. 4,616,903 
Description, and Jay El West's (J. L. West) US,4,685,771 ,B Description. The modulated light glass 
by these patents is the gestalt by which the film by which the detailed liquid crystal capsule is 
distributed is inserted between the transparent conductive substrates of two sheets. When the 
electric field is not impressed to the light control window using these modulated light glass, in 
order that the nematic liquid crystal which is contained in the globular form capsule currently 
distributed may carry out orientation over the interface of a capsule, Since the refractive index 
of a liquid crystal and the refractive index of polymer resin which is a film matrix surrounding 
these are not in agreement, the double reflex of the incident light is carried out by the interface 
of a capsule. Since the refracted lights are refracted and scattered about in the direction which 
is mutually different continuously by the interface of other capsules, a light control window will 
be in a translucent opalescence state. However, if an electric field is impressed, when the 
cylindrical molecule of a nematic liquid crystal arranges in parallel with an electric field, the 
refractive index of a liquid crystal and the refractive index of polymer resin which is a film matrix 
will become the same, and a double reflex will not happen, but light will pass. When manufacturing 
the film used for the aforementioned light control window, The liquid crystal of an adequate 
amount is mixed in the solution in which the water soluble polymer substance is dissolved, After 
changing into an emulsion state (state which the fluid encapsulated in the polymer aqueous 
solution) by mechanical agitation or ultrasonic churning, After coating with fixed thickness on a 
transparent conductive substrate, there are a method of evaporating moisture at ordinary 
temperature or a suitable temperature, and making a film, the method of making a film by 
carrying out phase separation by the phase change of polymer resin, etc. 
[0005] However, since dispersion by subrefraction is used for the optical variable effect of 
modulated light glass of having used the liquid crystal in this way, only the transmissivity of 
verticaHncidence light (or parallel ray) can only be adjusted, and since regulation of whole 
incident light quantity is weak, it is difficult for it to use it as a display device. In the state where 
the electric field is not impressed, a milky translucent state is expressed, even if an electric field 
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is impressed, a light scattering phenomenon occurs, and such modulated light glass will be in the 
transparent state where the turbidity state which is not completely clear remains. Therefore, the 
display function by the interception and the penetration of light which are used as a principle of 
operation of the existing liquid crystal display element is impossible. To it, in addition, since some 
opposite Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. acts on polymer resin as a 
plasticizer and the liquid crystal of a multicomputer system is used in the process which a liquid 
crystal filrrHzes in the usual case, Since it is difficult to coincide the refractive index of a liquid 
crystal, and the refractive index of polymer resin, also when an electric field is impressed, a light 
scattering phenomenon occurs, and it will be in the transparent state where the turbidity state 
which is not completely clear remains. Since a liquid crystal and polymer resin have the weak 
endurance to ultraviolet rays, complicated processing of adding an ultraviolet-rays interception 
film or mixing an ultraviolet ray absorbent is needed. The range of service temperature is also 
restricted for the thermal characteristic of a nematic liquid crystal. 

[0006]When a film is manufactured using the optical polarization suspension currently indicated 
by the patent of said Robert El Saxe (Robert. L Saxe) as it is, In mixing liquefied optical 
polarization suspension with the Polymer Division resin solution and manufacturing a film using 
the phase separation method by polymerization, the phase separation method by solvent 
volatilization, or the phase separation method by temperature, Since the substance of 
multicomponent [ suspension / conventional / optical / polarization ], such as stabilizer, a 
dispersing agent, and an ultraviolet ray absorbent, is mixed complexly, In the process in which 
phase separation happens, invagination is not carried out into the drop to which phase separation 
of the optical polarization particles which are contained into liquefied optical polarization 
suspension was carried out, but the problem which will not be changed along with an electric 
field occurs by remaining in the polymer resin to harden. In order to form the particles of a 
uniform size in the process in which optical polarization particles are generally compounded and 
to raise the dispersibility of optical polarization particles within specific suspension, process with 
a polymeric material like a nitrocellulose, but. Since a nitrocellulose has polymer resin and 
compatibility which are film matrices, invagination of the optical polarization particles processed 
by the nitrocellulose at the time of phase separation is not carried out into the separated drop, 
but the variable capability by an electric field declines by remaining in polymer resin. 
[0007] 

[Problem(s) to be Solved by the Invention]This invention is a modulated light film from which the 
degree of light transmission changes with the existence of an electric field. It is providing the 
modulated light film which regulation of whole incident light quantity is possible for the purpose, 
it does not have condensation of optical polarization particles, and sedimentation, and can exhibit 
the stable light control function, and can make operation of interval maintenance of a substrate 
etc. easy also in the case of production, and its manufacturing method. 
An object of this invention is to provide the modulated light material used suitably for 
manufacture of this modulated light film. An object of this invention is to provide the modulated 
light film which the fall of the variable capability of the optical polarization particles by an electric 
field decreased at, and was excellent in the endurance to ultraviolet rays further, and was 
excellent also in thermal stability, its manufacturing method, and the modulated light material 
used for it. 
[0008] 

[Means for Solving the ProblemjThis invention provides a manufacturing method of the following 
modulated light material, a modulated light film, and a modulated light film. 

(1) A high polymer medium which is what is hardened by consisting of silicone resin and a 
photopolymerization initiator with a substituent which has an ethylenic unsaturated bond, and 
irradiating with ultraviolet rays, Modulated light material which is that which contains optical 
polarization suspension which an aspect ratio distributed in carrier fluid in the state where 
particles which are 1.0-4.0 can flow, and in which carrier fluid in optical polarization suspension 
can carry out phase separation to a high polymer medium and its hardened material. 

(2) Modulated light material given in (1) given carrier fluid in optical polarization suspension is 
what has immiscible nature or partial compatibility with a high polymer medium. 

(3) (1) or modulated light material given in (2) which is a crystal in which particles in optical 
polarization suspension have dichroism. 

(4) (1) - (3) whose carrier fluid in optical polarization suspension is an acrylic acid ester oligomer 
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which has a fluoro group and a hydroxyl group — either — modulated light material of a 
description. 

(5) (1) - (4) Modulated light film which has a light controlling layer which consists of a solid resin 
matrix which is the modulated light film formed using modulated light material of a description 
either, and was formed from a high polymer medium, and optical polarization suspension 
distributed in a solid resin matrix. 

(6) A modulated light film given in (5) which comes to pinch a light controlling layer between 
transparent conductive substrates of two sheets. 

(7) A manufacturing method of a modulated light film applying a modulated light material given in 
(1) on a transparent conductive substrate, irradiating with ultraviolet rays, stiffening silicone 
resin, forming a light controlling layer, and making a transparent conductive substrate stick on a 
light controlling layer. 

[0009] 

[Embodiment of the Invention]The high polymer medium which is what is hardened by the 
modulated light material of this invention consisting of silicone resin and a photopolymerization 
initiator with the substituent which has an ethylenic unsaturated bond, and irradiating with 
ultraviolet rays, The optical polarization suspension which the aspect ratio distributed in carrier 
fluid in the state where the particles which are 1.0-4.0 can flow is contained, and phase 
separation of the carrier fluid in optical polarization suspension can be carried out to a high 
polymer medium and its hardened material. The modulated light film of this invention is obtained 
by pinching the light controlling layer of the film state which optical polarization suspension 
distributed in the solid resin matrix formed from the high polymer medium between the 
transparent conductive substrates of two sheets etc. using the modulated light material of this 
invention. That is, at the light controlling layer of the modulated light film of this invention, 
liquefied optical polarization suspension is distributed with the gestalt of the drop detailed in 
polymer resin of a solid state. By arranging in parallel particles with the electrical dipole moment 
by which floating distribution is carried out to an electric field in the drop of the optical 
polarization suspension currently distributed in the solid resin matrix, if an electric field is 
impressed to such a modulated light film, It is converted into a transparent state and a drop 
makes incident light penetrate in the state where there is not almost dispersion by the degree of 
angle of visibility or a transparency fall. Thus, the problem of modulated light glass according to a 
Prior art by filrrHzing a light controlling layer, That is, disclosure of the modulated light material 
by the local hue change by change of the substrate interval by outside environments, such as 
the difficulty of pouring of the liquefied suspension of a between [ the transparent conductive 
substrates of two sheets ], an expansion phenomenon of the lower part by the water pressure 
difference during the upper and lower sides of a product, and a wind pressure, and destruction of 
the sealant between transparent conductive substrates is solved. Since a liquid crystal is not 
used, the response time difference accompanying the fall of the tone change by ultraviolet rays 
exposure and variable capability and the voltage drop produced between the periphery of a 
transparent conductive substrate peculiar to a large sized product and a center section is also 
canceled. 

[0010]As a high polymer medium and carrier fluid (carrier fluid in optical polarization suspension), 
that in which a high polymer medium, and its hardened material and carrier fluid can carry out 
phase separation mutually [ when it film-izes at least ] is used. It is preferred immiscible mutually 
or to use combining the high polymer medium and carrier fluid of partial compatibility. 
[001 1]The high polymer medium used in this invention consists of silicone resin with the 
substituent which has (A) ethylenic unsaturated bond, and a (B) photopolymerization initiator, 
and is hardened by irradiating with ultraviolet rays. As an example, the constituent of a 
description can be mentioned to JP,S53-3651 5,B, JP,S57~52371 ,B, JP,S58-53656,B, JP,S61- 
17863,B, etc., for example. 

[0012]These silicone resin, for example A both-ends silanol polydimethyl siloxane, A both-ends 
SHIRANORUPORI diphenyl siloxane dimethylsiloxane copolymer, Both-ends silanol siloxane 
polymer, such as a both-ends silanol polydimethyl diphenyl siloxane, Ethylenic unsaturated bond 
content silane compounds, such as trialkyl alkoxysilane, such as trimethylethoxysilane, and 
methyl dimethoxysilane (3-acryloxyprophyl), etc., the bottom of existence of 2-ethylhexane tin 
which is an organic tin system catalyst — a dehydration condensation reaction — and a 
dealcoholization reaction is carried out and it is compounded. As a gestalt of silicone resin, a 
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solventless type is used preferably. That is, when a solvent is used for composition of silicone 
resin, it is preferred to remove a solvent after a synthetic reaction. As for the weight average 
molecular weight of the polystyrene conversion acquired by the gel permeation chromatography 
of these silicone resin, it is preferred that it is 20,000-100,000, and it is more preferred that it is 
30,000-80,000. (3-acryloxyprophyl) As for the amount of the ethylenic unsaturated bond content 
silane compounds used, such as methoxysilane, it is preferred to use a raw material siloxane and 
2 to 30% of the weight of a silane compound total amount, and it is more preferred to consider it 
as 5 to 18 % of the weight. 

[0013]As a photopolymerization initiator which will activate a radical polymerization if it exposes 
to ultraviolet rays, J. Photochem. Sci. Technol., 2, the compound indicated to 283 (1977), 
Specifically 2,2-dimethoxy- 1 ,2-diphenylethan 1-one, 1-(4-(2-hydroxyethoxy) phenyl)-2- 
hydroxy-2-methyl-1-propan-1-one, Bis(2,4,6-trimethyl benzoyOpheny! phosphine oxide and 2- 
hydroxy-2-methyl-1-phenylpropan-1-one, phenyl ketone (1-hydroxycyclohexyl), etc. can be 
used. 

[0014]As for the amount of the photopolymerization initiator used, it is preferred that it is 0.05 
to 20 weight section to the silicone resin 100 above-mentioned weight section, and it is more 
preferred that it is 0.1 to 5 weight section. 

[001 5]Besides silicone resin of the above-mentioned ultraviolet curing nature, organic solvent 
meltable type resin or thermoplastics, For example, the weight average molecular weight of the 
polystyrene conversion measured with gel permeation chromatography can use together the 
polyacrylic acid of 1,000-100,000, polymethacrylic acid, etc. 

[0016]In a high polymer medium, additives, such as coloration inhibitor, such as dibutyltin 
dilaurate, may be added if needed. 

[0017]As carrier fluid in optical polarization suspension used for the above-mentioned 
combination, Play the role of carrier fluid in optical polarization suspension, and adhesion 
covering is selectively carried out to particles, When act so that it may move to the drop phase 
to which phase separation of the particles was carried out on the occasion of phase separation 
with a high polymer medium, and there is no electric conductivity, a high polymer medium does 
not have compatibility and it is considered as a modulated light film, it is preferred to use the 
liquefied copolymer which the solid resin matrix formed from a high polymer medium and the 
refractive index approximated. For example, the acrylic acid ester oligomer which has a fluoro 
group and/or a hydroxyl group (meta) is preferred, and the acrylic acid ester oligomer which has 
a fluoro group and a hydroxyl group (meta) is more preferred. If such a copolymer is used, one 
one of the monomeric units of a fluoro group and a hydroxyl group will turn to optical polarization 
particles, Since it works in order that optical polarization suspension may maintain stably as a 
drop in a high polymer medium, optical polarization particles are distributed very homogeneously 
in optical polarization suspension, and the remaining monomeric units are derived in the drop to 
which phase separation of the optical polarization particles is carried out in the case of phase 
separation. As an acrylic acid ester oligomer which has such a fluoro group and/or a hydroxyl 
group, Methacrylic acid 2,2,2-trifluoroethyl / butyl acrylate / acrylic acid 2-hydroxyethyl 
copolymer, Acrylic acid 3,5,5-trimethylhexyl / 2-hydroxypropyl acrylate / boletic acid copolymer, 
Butyl acrylate / acrylic acid 2-hydroxyethyl copolymer, acrylic acid 2,2,3,3-tetrafluoro propyl / 
butyl acrylate / acrylic acid 2-hydroxyethyl copolymer, Acrylic acid 1 H,1 H,5H- 
octafluoropentyl / butyl acrylate / acrylic acid 2-hydroxyethyl copolymer, Acrylic acid 1 H,1 H,2 
H,2H-heptadecafluorodecyl / butyl acrylate / acrylic acid 2-hydroxyethyl copolymer, Methacrylic 
acid 2,2,2-trifluoroethyl / butyl acrylate / acrylic acid 2-hydroxyethyl copolymer, Methacrylic 
acid 2,2,3,3-tetrafluoro propyl / butyl acrylate / acrylic acid 2-hydroxyethyl copolymer, and 
methacrylic acid 1 H,1 H,5H-octafluoropentyl / butyl acrylate / acrylic acid 2-hydroxyethyl 
copolymer, Methacrylic acid 1 H,1 H,2 H,2H-heptadecafluorodecyl / butyl acrylate / acrylic acid 
2-hydroxyethyl copolymer is mentioned. It is more preferred to have both a fluoro group and a 
hydroxyl group. As for these acrylic acid ester oligomers, it is preferred that the weight average 
molecular weight of the standard polystyrene conversion measured with gel permeation 
chromatography is 1,000-20,000, and it is more preferred that it is 2,000-10,000. As for the 
amount of the fluoro group content monomer used used as the raw material of these acrylic acid 
ester oligomers, it is preferred that it is [ 6-12 mol / of the monomer total amount which is a 
raw material ] %, and it is 7-8-mol % more effectively. When the amount of the fluoro group 
content monomer used exceeds 12-mol %, a refractive index becomes large and there is a 
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tendency for light transmittance to fall. As for the amount of the hydroxyl group content 
monomer used used as the raw material of these acrylic acid ester oligomers, it is preferred that 
it is [ 0.5-22.0 mol ] %, and it is 1-8-mol % more effectively. When the amount of the hydroxyl 
group content monomer used exceeds 22.0-mol %, a refractive index becomes large and there is 
a tendency for a light transmittance state to fall. 

[0018]In carrier fluid, an aspect ratio distributes the optical polarization suspension used for this 
invention so that a flow of the particles which are 1.0-4.0 is possible. Under existence of the 
Polymer Division dispersing agent which there are no silicone resin and affinity which have as 
particles a substituent which has the resinous principle in a high polymer medium or a high 
polymer medium, i.e., the above-mentioned ethylenic unsaturated bond, for example, and can 
improve the dispersibility of particles, Pyrazine 2,3-dicarboxylic acid and 2 hydrate which is a 
precursor (substrate morphogenetic substance) of particles, The needlelike seed of the poly 
periodide which one substance, iodine, and an iodide selected from the groups which consist of 
pyrazine 2,5-dicarboxylic acid and 2 hydrate and pyridine- 2,5-dicarboxylic acid and 1 hydrate 
were made to react, and was made is used preferably. As a Polymer Division dispersing agent 
which can be used, a nitrocellulose etc. are mentioned, for example. A calcium iodide etc. are 
mentioned as an iodide. Thus, as poly periodide obtained, they are following general formula Cal 2 

(C 6 H 4 N 2 0 4 ) andXH 2 0 (X:1-2), for example. 

It comes out and what is expressed is mentioned. 

[0019]As particles used for the optical polarization suspension for modulated light glass, the 
US,2,041,138,B Description (E. H. Land), The particles currently indicated by the US,2,306,108,B 
Description (Land et al.), the US,2,375,963,B Description (Thomas), the US,4,270,841 ,B 
Description (R. L. Saxe), and the British patent No. 433,455 Description can also be used. The 
crystal of the poly iodide made publicly known by these patents is produced by considering it as 
polyhalogenides, such as a poly iodide, a poly chloride, or a poly bromide, by choosing one of 
pyrazine carboxylic acid and pyridinecarboxylic acid, and making it react to iodine. Such 
polyhalogenides are complex compounds in which the halogen atom reacted to minerals or the 
quality of organicity, and these detailed processes are indicated by the US,4,422,963,B 
Description of sax, for example. 

[0020]In order to make the particles of a uniform size form in the process in which an optical 
polarization crystal grain child is compounded as sax is indicating, and in order to raise the 
dispersibility of the particles within a specific suspension medium, it is preferred to use a 
polymeric material like a nitrocellulose. Thus, hardenability Polymer Division used as a 
conventional high polymer medium when using the crystal covered with a polymeric material like 
the nitrocellulose obtained as particles, Since there are a nitrocellulose and compatibility, the 
particles processed by the nitrocellulose do not float in the drop separated at the time of phase 
separation, but come to remain in a solid resin matrix, and may lose variable capability. In this 
invention, the variable capability to have distributed and floated easily into the detailed drop in 
which particles were formed of phase separation on the occasion of film manufacture, and to 
have excelled as a result can be obtained by using silicone resin with the substituent which has 
an ethylenic unsaturated bond as a hardenability high polymer medium. 

[0021 ]The phthalocyanine compound etc. which are expressed with following general formulas, 
such as inorganic fibers, such as everything but the above-mentioned particles, for example, 
carbon fiber etc., tau type non-metal phthalocyanines, and metal phthalocyanines, can also be 
used. In the phthalocyanine compound expressed with a following general formula, copper, nickel, 
iron, cobalt, chromium, titanium, beryllium, molybdenum, tungsten, aluminum, chromium, etc. are 
mentioned as the central metal M. 
[0022] 
[Formula 1] 
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(M expresses a central metal or H 2 among a formula.) 

In this invention, the aspect ratio of particles is the measured value of a scanning electron 
microscope, and it can ask for it as average value of the ratio of the major axis of 50 particles 
selected at random to a minor axis. The aspect ratios of the particles in this invention are 1.1- 
4.0, and it is preferred that it is especially 1.1-3.0. When an aspect ratio exceeds less than 1.1 
and 4.0, and an electric field is impressed, orientation movement in optical polarization 
suspension falls. It is preferred that the aspect ratios of all 50 particles are contained in this 
range. In this invention, as for the size of particles, it is preferred that it is 1 micrometer or less 
in a major axis, it is more preferred that it is 0.1-1 micrometer, and it is especially preferred that 
it is 0.2-0.6 micrometer. The problem to which transparency — light scattering arises when the 
size of particles exceeds 1 micrometer, or orientation movement in optical polarization 
suspension falls when an electric field is impressed — falls may occur. 

[0023]As for optical polarization suspension used for this invention, it is preferred to consist of 1 
to 70 % of the weight of particles and 30 to 99 % of the weight of carrier fluid, and it is more 
pre f errec | to consist of 4 to 50 % of the weight of particles and 50 to 96 % of the weight of carrier 
fluid. 

[0024]modulated light material of this invention receives high-polymer-medium 100 weight 
section — optical polarization suspension — usually — 6-60 weight-section content is carried 
out more preferably six to 70 weight section one to 100 weight section. 

[0025]A modulated light film of this invention is a modulated light film formed using modulated 
light material of this invention, and has a light controlling layer which consists of a solid resin 
matrix formed from a high polymer medium, and optical polarization suspension distributed in a 
solid resin matrix. A light controlling layer is usually pinched by transparent conductive substrate 
of two sheets. 

[0026]A modulated light film of this invention mixes modulated light material of this invention, 
and applies mixed liquor to substrates, such as a transparent conductive substrate, using publicly 
known coating means, such as a bar coating machine, an applicator, a doctor blade, a roll coater, 
a die coater, and a comma coating machine, for example. When applying, it may dilute with a 
suitable solvent if needed. When a solvent is used, desiccation is required after applying on a 
substrate. As a solvent, a tetrahydrofuran, toluene, heptane, cyclohexane, ethyl acetate, ethanol, 
methanol, isoamyl acetate, acetic acid hexyl, etc. can be used. In order for liquefied optical 
polarization suspension to form a film currently distributed with a detailed drop gestalt into a 
solid polymer matrix, A method of mixing modulated light material of this invention with a 
homogenizer, an ultrasonic homogenizer, etc., and distributing optical polarization suspension 
minutely in a high polymer medium, a phase separation method by polymerization of a silicone 
resin component in a high polymer medium, a phase separation method by solvent volatilization, 
or a phase separation method by temperature can be used. 

[0027]When a method by an emulsion using water in manufacture of a modulated light film which 
uses a liquid crystal which is conventional technology is used, a liquid crystal reacts to moisture, 
an optical polarization characteristic is lost in many cases, and there is a problem of being hard 
to manufacture a film of the same characteristic. In this invention, in order to use not a liquid 
crystal but liquefied optical polarization suspension in which particles are distributed in optical 
polarization suspension, unlike modulated light glass of a film gestalt using a liquid crystal, also 
when an electric field is not impressed, lights are not scattered about, but a coloration state 
which is excellent in color definition and does not have restriction of an angle of visibility is 
expressed. And the degree of variable [ optical ] can be arbitrarily adjusted by adjusting a 
content, a drop gestalt, and thickness of optical polarization particles, or adjusting field intensity. 
[0028]For example, mix modulated light material and optical polarization suspension containing 
particles considers it as mixed liquor distributed by liquid drop-like voice in silicone resin or its 
solution, A modulated light film can be suitably manufactured by applying this mixed liquor on a 
transparent conductive substrate, irradiating with ultraviolet rays, stiffening silicone resin, 
forming a light controlling layer, and making a transparent conductive substrate stick on a light 
controlling layer. As for quantity of optical polarization suspension in modulated light material of 
this invention, it is preferred that it is one to 100 weight section to silicone resin 100 weight 
section, it is more preferred that it is four to 70 weight section, it is still more preferred that it is 
eight to 60 weight section, and it is still more preferred that it is eight to 50 weight section. As 
for quantity of a photopolymerization initiator, it is preferred that it is 0.1 to 20 weight section to 
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silicone resin 100 weight section, and it is more preferred that it is one to 10 weight section. 
First, a high polymer medium containing silicone resin (or the solution) and a photopolymerization 
initiator with a substituent which has an ethylenic unsaturated bond for liquefied optical 
polarization suspension is mixed homogeneously, and optical polarization suspension considers it 
as mixed liquor distributed by liquid drop-like voice in silicone resin or its solution. After applying 
this mixed liquor by fixed thickness on a transparent conductive substrate and carrying out dry 
removal of the solvent if needed, it irradiates with ultraviolet rays using a high-pressure 
mercury-vapor lamp etc., and silicone resin is stiffened. As a result, a film by which liquefied light 
polarization suspension is distributed liquid drop-like is done in a solid resin matrix which 
consists of hardening silicone resin. Light transmittance of a film can be adjusted by changing 
variously the mixing ratio of a high polymer medium and liquefied optical polarization suspension. 
Thus, a modulated light film is obtained by making other transparent conductive substrates stick 
on a light controlling layer of formed film state. A light controlling layer is formed on both 
transparent conductive substrates of two sheets, and as light controlling layers stick it, they may 
laminate it. As for thickness of a light controlling layer, 5-1,000 micrometers is preferred, and its 
20-100 micrometers are more preferred. 

[0029]As for a size (diameter of a drop measured with an optical microscope) of a drop of optical 
polarization suspension currently distributed in a solid resin matrix, 0.5-100 micrometers is 
preferred, and its 1-5 micrometers are more preferred. A size of a drop is decided with 
compatibility over a high polymer medium of viscosity of concentration of each ingredient which 
constitutes optical polarization suspension, optical polarization suspension, and a high polymer 
medium, and carrier fluid in optical polarization suspension, etc. 

[0030]According to an above-mentioned method, a modulated light film which can adjust light 
transmittance arbitrarily by formation of an electric field is provided. Also when an electric field 
is not formed, this modulated light film will be converted into a transparent state, if a clear 
coloration state without dispersion of light is maintained and an electric field is formed. This 
capability shows 200,000 times or more of the reversible repetition characteristics. 
Transmissivity improvement in a transparent state and improvement of color definition in the 
state where it was colored are achieved by coinciding a refractive index of liquefied light 
polarization suspension, and a refractive index of silicone resin with a substituent which has an 
ethylenic unsaturated bond. A use power supply is exchange and can operate in a frequency 
range (10-100 volts (effective value) and 30 Hz - 500 kHz). Response time to an electric field is 
less than 1 to 50 seconds at the time of decolorization, and is less than 1 to 100 seconds at the 
time of coloring. Also when ultraviolet durability showed stable variable characteristics and 
neglected them at -50 ** - 90 ** for a long time as a result of a UV irradiation examination 
using 750W ultraviolet rays etc. also after 250 hours passed, it turned out that early variable 
characteristics are maintained. 

[0031] As a transparent conductive substrate used when manufacturing a modulated light film 
using modulated light material by this invention, A transparent substrate whose surface 
resistance values currently coated with not less than 80% of transparent conducting film (films, 
such as ITO, Sn0 2 , and ln 2 0 3 ) for transmissivity are generally 3-600ohm (for example, high 
polymer films, such as glass or polyethylene terephthalate, can be used.) As for thickness of a 
transparent conducting film, it is preferred that it is 10-5,000 nm, and thickness of a transparent 
substrate does not have restriction in particular. For example, in the case of glass, 1-15 mm is 
preferred, and when it is a high polymer film, to it, 10-200 micrometers is preferred. An interval 
of a substrate is narrow, and in order to prevent a short pass generated by mixing of quality of a 
foreign matter, etc., a substrate with which a transparent insulating layer about 200-1 ,000 A 
thick is formed on a transparent conductive layer may be used. In the case of a reflection type 
light control window (for example, rear view mirror for cars, etc.), it may be made into an 
electrode, and they may use directly a thin film of a conductive metal like aluminum which is a 
reflector, gold, or silver. 

[0032]When an electric field is not impressed to a modulated light film by this invention, a clear 
coloration state by optical absorption of particles and a dichroic effect is shown for Brownian 
motion of particles in optical polarization suspension. However, when an electric field is 
impressed, optical polarization particles in a drop or drop coupling frame are arranged in parallel 
with an electric field, and when a difference of a solid resin matrix and a refractive index uses 
carrier fluid which is 0.005 or less, it converts into a transparent state, and there is no fall of 
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dispersion by the degree of angle of visibility and transparency. A problem of modulated light 
glass by conventional technology which uses liquefied optical polarization suspension as it is in 
hard [ slight / which is a film state ] f That is, disclosure of modulated light material by a local hue 
change by change of substrate feeling by outside environments, such as the difficulty of pouring 
of liquefied suspension of a between [ transparent conductive substrates of two sheets ], an 
expansion phenomenon of the lower part by a water pressure difference during the upper and 
lower sides of a product, and a wind pressure, and destruction of sealant between transparent 
conductive substrates is solved. A response time difference accompanying a fall of a tone 
change by ultraviolet rays exposure and variable capability and a voltage drop produced between 
a periphery of a transparent conductive substrate peculiar to a large sized product and a center 
section is also canceled. In the case of a light control window by conventional technology using a 
liquid crystal, a liquid crystal deteriorates easily in ultraviolet rays, and the range of the service 
temperature is also narrow by the thermal characteristic of a nematic liquid crystal. Also in an 
optical property side, also when a translucent state of opalescence by light scattering is shown 
when an electric field is not impressed, and an electric field is impressed, it does not become 
clear thoroughly but there is a problem that a turbidity state remains. Therefore, a display 
function by interception and a penetration of light which are used as a principle of operation by 
the existing liquid crystal display element in such a light control window is impossible. However, 
such a problem is solvable if a modulated light film by this invention is used. 
[0033]A product using a modulated light film by this invention, Various flat-surface display 
devices used for a partition outside the interior of a room or a windowpane for construction, 
electronic industry, and Electronic Image Devices Division, It can be used for various instrument 
panels, a substitute of the existing liquid crystal display element, an optical shutter, various 
public notices interior of a room outside and a guidance container reference plate, a windowpane 
of a car, a rear view mirror, a sunroof, etc., and can apply to glasses, sunglasses, ******, etc. 
[0034]It is as follows when Drawings explain structure of a modulated light film and operation by 
this invention in more detail. 

[0035] Drawing 1 is a structure schematic diagram of a modulated light film of one mode of this 
invention, and is inserted between the transparent conductive substrates 4 which the light 
controlling layer 1 of film state becomes from the transparent substrate 6 of two sheets 
currently coated with the transparent conductive thin film 5. A change of the switch 8 performs 
connection of the power supply 7 and the transparent conductive thin film 5 of two sheets, and 
connectionless. The light controlling layer 1 of film state consists of liquefied optical polarization 
suspension currently distributed with a gestalt of the drop 3 in solid resin Matrix 2 of film state 
to which ultraviolet curing of the silicone resin with a substituent which has an ethylenic 
unsaturated bond was carried out, and solid resin Matrix 2. 

[0036] Drawing 2 is the Drawings for explaining an operation of a modulated light film shown in 
drawing 1 , and the switch 8 is turned off and it shows a case where an electric field is not 
impressed. In this case, by Brownian motion of the particles 10 currently distributed in the 
carrier fluid 9 which constitutes the drop 3 of liquefied optical polarization suspension, to the 
particles 10, it is absorbed, scattered about or reflected and the incident light 11 cannot be 
penetrated. However, if the switch 8 is connected and an electric field is impressed, as shown in 
drawing 3 , in order to arrange to an electric field and parallel which are formed of an electric field 
to which the particles 10 were impressed, the incident light 1 1 comes to pass through between 
the arranged particles 10. Thus, a light transmission function in which there is no fall of 
dispersion and transparency is given. 
[0037] 

[Example]Hereafter, although working example of this invention and its comparative example 
explain this invention still more concretely, this invention is not limited to these working example. 

[0038](Example of manufacture of particles) In order to manufacture particles, in the 500-ml 4 
mouth flask equipped with an agitator and a condenser tube, the isoamyl acetate (a special grade 
chemical.) of 15 % of the weight of nitrocellulose 1 / 4LIG (a trade name, the Asahi Chemical Co., 
Ltd. make) 87.54 g of diluted solution by Wako Pure Chemical Industries, Ltd., 44.96 g of isoamyl 
acetate, drying CaI 2 (object for chemicals, Wako Pure Chemical Industries, Ltd. make)4.5g f and 

dehydrated ethanol (the object for organic synthesis.) In the Wako Pure Chemical Industries, Ltd. 
make 2.0g and the solution of 0.8 g of purified water (purified water, Wako Pure Chemical 
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Industries, Ltd. make). 4.5 g of iodine (a JIS special grade chemical, the Wako Pure Chemical 
Industries, Ltd. make) was dissolved, and 3 g of pyrazine 2,5-dicarboxylic acid 2 hydrates 
(product made from PolyCarbon Industries) which are a substrate morphogenetic substance of 
optical polarization particles were added. After agitating at 45 ** for 3 hours and terminating a 
reaction, the ultrasonic dispersion machine was made to distribute for 2 hours. At this time, the 
hue of mixed liquor changed from brown to dark dark blue. Next, in order to take out the optical 
polarization particles of a fixed size from a reaction solution, the centrifuge was used and 
particles were separated. The reaction solution was centrifuged for 10 minutes at the rate of 
750G, the sediment was removed, and also it centrifuged by 7400G for 2 hours, floating matter 
was removed, and sediment particles were collected. The major axis, minor axis, and aspect ratio 
of this sediment particle were shown in drawing 4 . The major axis was 0.3-0.6 micrometer, and 
the average value whose range of an aspect ratio is 1.1 to 2.4 aspect ratio was a crystal which 
has the dichroism which is 1.84. 

[0039](Example of manufacture of optical polarization suspension) The optical polarization 
particles 45. 5g obtained in the aforementioned (example of manufacture of particles), the butyl 
acrylate (the Wako best, the Wako Pure Chemical Industries, Ltd. make) / acrylic acid 2 and 2 as 
carrier fluid, and 2-trifluoroethyl (industrial use.) In addition to 50 g of the product made from 
Kyoeisha Chemical industry / acrylic acid 2-hydroxyethyl (made in [ Wako Pure Chemical 
Industries, Ltd. ] the 1st class of Wako) copolymers (monomer mole ratio: 19/1.5/0.5, weight- 
average-molecular-weight:2,000), it mixed for 30 minutes with the agitator. Subsequently, 
decompression removal of 80 ** of the isoamyl acetate was carried out in a 133-Pa vacuum for 

3 hours using the rotating evaporator, and stable liquefied optical polarization suspension without 
particle sedimentation and isoagglutination was manufactured. 

[0040](Example of manufacture of ultraviolet curing type silicone resin) The Dean Stark trap, the 

4 mouth flask provided with a condenser tube, an agitator, and heating apparatus — a both-ends 
silanol polydimethyl siloxane (a reagent.) the Chisso Corp. make 60.33g and a both-ends silanol 
polydimethyl diphenyl siloxane (a reagent.) The Chisso Corp. make 159.18g, 20.54 g of methyl 
dimethoxysilane (3-acryloxyprophyl) (a reagent, the Chisso Corp. make), and 3.08 g of organic tin 
system catalyst 2-ethylhexane tin (made by Wako Pure Chemical Industries, Ltd.) were prepared, 
and it reacted by carrying out reflux for 5 hours at 101 **. Subsequently, reflux of 54.43 g of the 
trimethylethoxysilane (a reagent, the Chisso Corp. make) is added and carried out for 3 hours, 
the dealcoholization reaction was carried out, and ultraviolet curing type silicone resin (silicone 
resin with the substituent which has an ethylenic unsaturated bond) of the weight average 
molecular weight 70,000 was obtained. 

[0041 ]The ultraviolet curing type silicone resin 10g obtained in working example 1 (example of 
manufacture of ultraviolet curing type silicone resin), 0.1 g of bis(2,4,6-trimethyl benzoyOphenyl 
phosphine oxide (product made from Tiba Specialty Chemicals) as a photopolymerization 
initiator, To 0.3 g of dibutyltin dilaurate as coloration inhibitor, the optical polarization suspension 
2.5g obtained above (example of manufacture of optical polarization suspension) was added, it 
mixed mechanically for 1 minute to it, and modulated light material was manufactured to it. 
Polyester film whose surface electric resistance values currently coated with the transparent 
conducting film (300A in thickness) of ITO (oxide of indium tin) in this modulated light material 
are 200-300ohm (it Thet-Wright-TCF(s) and) It applies on the transparent conductive substrate 
which consists of a product made from Oike Industry, and 125 micrometers in thickness, Using 
the high-pressure mercury lamp, it irradiated with the ultraviolet rays of 5000 m J/ cm under a 
nitrogen atmosphere, and the light controlling layer of the film state by which distributed 
formation was carried out into the silicone resin in which optical polarization suspension carried 
out ultraviolet curing as a spherical drop was manufactured. The modulated light film whose 
thickness of the light controlling layer which piled up the light controlling layer for the 
transparent conductive substrate with the light controlling layer of the film state similarly 
produced on this film, and has arranged the transparent electrode to the opposed face is 70 
micrometers was manufactured. The size of the drop of the optical polarization suspension in a 
modulated light film was an average of 2 micrometers in the value of the diameter of the drop 
measured with the optical microscope. Total light transmittance was 6.6% when not impressing a 
volts alternating current. When the volts alternating current of 50V of 400 Hz was impressed, 
total light transmittance was as good as 87.5%. 

[0042]Except for having changed the addition of working example 2 light polarization suspension 
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to 5 g from 2.5g, the modulated light film was produced like working example 1. The size of the 
drop of the optical polarization suspension in a modulated light film was an average of 5 
micrometers in the value of the diameter of the drop measured with the optical microscope. 
Total light transmittance was 4.4% when not impressing a volts alternating current. When the 
volts alternating current of 50V of 400 Hz was impressed, total light transmittance was as good 
as 85.6%. 

[0043]Instead of the optical polarization particles used in working example 3 working example 1 , 
the volume mean diameter measured by N4MD (made by Beckman Coulter) is 0.48 micrometer, 
The ranges of an aspect ratio were 2.0-3.5, and except for having used the carbon fiber (trade 
name: GURASUKA 0.2GWH, Nikkiso Co., Ltd. make) which is 3.0, the average value of the aspect 
ratio processed like working example 1, and manufactured the modulated light film. The size of 
the drop of the optical polarization suspension in a modulated light film was an average of 2 
micrometers in the value of the diameter of the drop measured with the optical microscope. 
Total light transmittance was 2.9% when not impressing a volts alternating current. When the 
volts alternating current of 50V of 400 Hz was impressed, total light transmittance was as good 
as 83.2%. 

[0044]Instead of the optical polarization particles used in working example 4 working example 1, 
the volume mean diameter measured by N4MD (made by Beckman Coulter) is 0.3 micrometer, 
The ranges of an aspect ratio were 1.6-2.0, and except for having used the tau type non-metal 
phthalocyanines which are 1.8, the average value of the aspect ratio processed like working 
example 1, and manufactured the modulated light film. The size of the drop of the optical 
polarization suspension in a modulated light film was an average of 2.5 micrometers in the value 
of the diameter of the drop measured with the optical microscope. Transmissivity was 5.2% when 
not impressing a volts alternating current. When the volts alternating current of 50V of 400 Hz 
was impressed, total light transmittance was as good as 83.1%. 

[0045]The 20-% of the weight toluene solution 10g of polymethacrylic acid (weight average 
molecular weight: 30,000) is used instead of the ultraviolet curing type silicone resin used in 
comparative example 1 working example 1, The optical polarization suspension 6.1 g obtained in 
0.3 g of dibutyltin dilaurate and (the example of manufacture of optical polarization suspension) 
was added, it mixed and defoamed mechanically with the homogenizer for 1 minute, and 
modulated light material was manufactured. Polyester film whose surface electric resistance 
values currently coated with the transparent conducting film (800A in thickness) of ITO (oxide of 
indium tin) in this modulated light material are 200-300ohm (it Thet-Wright-TCF(s) and) It 
applied on the transparent conducting film of the transparent conductive substrate which 
consists of a product made from Oike Industry, and 125 micrometers in thickness, the solvent 
was volatilized at 80 **, and the film was formed. The transparent conductive substrate of one 
more sheet was piled up on this film, and the modulated light film was manufactured. The 
thickness of the light controlling layer was an average of 5 micrometers in the value of the 
diameter of the drop which measured the size of the drop of the optical polarization suspension 
in 60 micrometers and a modulated light film with the optical microscope. Transmissivity was 
5.3% when not impressing a volts alternating current. When the volts alternating current of 50V 
of 400 Hz was impressed, total light transmittance was small compared with working example 1-4 
at 13.0%. 

[0046]Instead of the optical polarization particles used in comparative example 2 working 
example 1, except for the aspect ratio having used the tau type non-metal phthalocyanines of 1, 
it processed like working example 1 and the modulated light film was manufactured. The size of 
the drop of the optical polarization suspension in a modulated light film was an average of 2.5 
micrometers in the value of the diameter of the drop measured with the optical microscope. 
Transmissivity was 5.2% when not impressing a volts alternating current. When the volts 
alternating current of 50V of 400 Hz was impressed, total light transmittance was small 
compared with 10% and working example 1-4. 

[0047]Instead of the optical polarization particles used in comparative example 3 working 
example 1, except for the aspect ratio having used epsilon ****** metal phthalocyanines of 5, it 
processed like working example 1 and the modulated light film was manufactured. The size of the 
drop of the optical polarization suspension in a modulated light film was an average of 2.5 
micrometers in the value of the diameter of the drop measured with the optical microscope. 
Transmissivity was 2.2% when not impressing a volts alternating current. When the volts 
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alternating current of 50V of 400 Hz was impressed, total light transmittance was small 

compared with 15% and working example 1-4. 

[0048] 

[Effect of the Invention]Since there is no change of a transparent conductive substrate interval 
by using the modulated light material of this invention, there is no local hue change by change of 
a substrate interval, The modulated light film which fear of disclosure of the modulated light 
material by destruction of the sealant between transparent conductive substrates does not have, 
either, and crosses to the whole surface, and shows fixed response time can be manufactured. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a section structure schematic diagram of one mode of the modulated light film of 
this invention. 

[Drawing 2] It is a schematic diagram for explaining an operation in case the electric field of the 
modulated light film of drawing 1 is not impressed. 

[Drawing 3] It is a schematic diagram for explaining an operation in case the electric field of the 
modulated light film of drawing 1 is impressed. 

[Drawing 4] It is a graph which shows the major axis, minor axis, and aspect ratio of the particles 
used for the example of manufacture of the particles of this invention. 
[Description of Notations] 

1 The light controlling layer of film state 

2 Solid resin matrix 

3 Drop 

4 Transparent conductive substrate 

5 Conductive thin film 

6 Transparent substrate 

7 Power supply 

8 Switch 

9 Carrier fluid 

10 Particles 

1 1 Incident light 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are hot responsible for any 
damages caused by the use of this translation. 
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fHMSBjnfft £ ^ 4 4 ffiffl L T 7 ^ A £ Hf & « 

^zxh^mm. mmmmzxhmfttm. x«?sjs 

cot, ffl#«^£*jigfcfevvt\ J£R£>3fll3ESi5 

x^ti-r. mikt&mtt=?mmmzm?-F&z\tizi: 



tt^zcomttftmLx. ftfecom&m.ftx?fcm?m 

[0007] 

M^^t; t> mm.<r>mmmmm<^m^m^z^h ztn 
«wffi«L, set, swAttawu 

4 fcJRWS^ttfc: t &jtvtzW£7 4)VKh^ ogjt^- 
[0008] 

U 3->-«flii:3eS-^BH«i»l36^5r 0 . ^h^^BHtf 

^bib^i. o-4. oT-afe^&WMWjBrsi^s-c 
(2) ^m^mmm^^wmtK m^-m^tcow 

T*4 ( 1 ) Xi± ( 2 ) ia»Wp|^W«o 

(4) JtWJBKiME+^iHSE**, 7/^nlS^J< 

( i ) - ( 3 ) ^-fih.A«acoii3istm. 

( 5 ) ( i ) - ( 4 ) ^-rtifrmmnmftttmzm^ 
xwmztitz§m7 4 ivi^xhix , a^F«*3&»6jp 

(6) sueji**, 2tktfwsap«tt««aafcajia#s*i. 

( 5 ) letfe^lRlTfe^ ^ /l^A 0 

( 7 ) ( i ) ia«<oii3e««*iiifflWttaHR^)±fc: 
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[00 09] 

& <7)T"(fc & siH^tft k . TX^^ h Jfc# 1.0- 
4 . 0 7r*«ft^3ii^HmB*^TiMft«+fc:*» t 

W3OT£8tfH-* £ fc £ J: 9 , *»TO^)iBK7 * 

)VMzwft*mwt& t . wftmm* h y ^x^fcfr 

jsl bp*,, 2focommm&mfccD^coffiV:cr>mmm. 
i k . mmnmz x h&mmtmmmfc 

■So 

[ooio] SfiHF«*aV4MBdBE (3£f»e»WO 
btK 'J?%<bi>yj fUM.it Ltz b * t:SV Hcffi^SI L 

[00 11] *^Bfl^V^TfflV^ti^it^^#:«. 

*->wmxf < b > ^emmfrhw. mm* 

ffiM-th i t DSH^S fcZVC** . JMfctfllk LT 
14, W^tT, W4MH5 3-3 6 5 1 5#&«, #^HS5 
7-5 2 37 HHiflL #&Bg5 8- 5 3 6 5 6#£- 

mm6 i-i 786 3^jkmmz§mcom.mm* 
[0012] ztit>cD>-v zi-ymmn. mm. 



U ^"7 x — )V i/ n ^ y - is* i-)V v-o ^ y a # 
U , y — 'J V* *h)Vi?7 x x/Wi^o 

5 y ^<7>x f - u >"l±^l&^^r#^r is?y\ti$W-£b' 

* . W«^^M«T"J5 S 2 -x^;|^^^y«<^fiPftT 
*i jff i L . z ti h is y a - y mm<r> ?tw * - s x- ^ 

iffOllf^iii, 20, 000 — 100, 00 
0"C**£fc#*if4L<, 30, 0 0 0 — 8 0, 00 0 
•C*S;k^'i;DAf4 Lv\ O-T^'Jo^y/nt" 
)V) yv^i/i/yym^^uynmmjfe-S^^y 
yit^commm^ . JEf4ynJftySVy7 J'fltett 
e*cO2~3 0M*%k-ri.^k*W* L< . 5-18 
a*%k-Tl.ik* i =t 0»4U^. 

[0013] «mifc:it*t* k ^'J^ji-m^^mit 

•t^^m-^m^mb LX\±, J- Photochem. 
Sci. Technol. , 2, 283(1 9 

77) [ztm^ixhit^. mm^zu2, 2-^b 

^fi^-i, 2-y7x-;i/X^y-i-^y, l - ( 4 
- (2-hKndfyXl^fy) 7i-;l) -2-hKn 

*i/-2-*^-jv-\-yxmy-\—%y. tr* 
(2, 4, 6 - l y ^ f /Kyy'M /i/ ) 7 1 -;17 * x 
? jy^-^4 V. 2-tKn^y-2-^f;Hl- 
7x^/l/7nA , y- l -^y, ( l -b Ka=3f ^S^n 

^.^r ^ ) 7 x ~>vy h ymzmm-th i k ***cs* s . 
[0014] 3es^w*MW«ofleffl*iis ±ib^^ 'J3- 

Vfflflg 10 0 MSffcW LT0. 05-20 SJKS-Cft 

[0015] ±££>*SM(fflHfctttf>5' 'J3-yffl 

if, 5 x— y a y^ nv 1^57^ — t J; *3 ii 

gLt^'Jxf 1/ yftMIT^^ff^' 1,000 

-loo, oooco^yr^y/wK. ^y^^y/Ht 
[0016] SE4J^«*+fc:li. 5^/f-;HB^*9 

[0017] ±fB«ffi^^tfflv^ai. . 
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M^M«ffltS:M ! W^\ Mill 

m&v/xi±*mm * w-r ft ( x ? > r ? u ;nx x -f 
ft (-*?) r^y/Ugxx^/^yrf^-^Diffit 

v\ ^id^ftfi^^ffiffl-Tfti:, :?>M-o^ jfc 

m^m (,zytm%%L=?timftM § n ft w tie* § *i 

? iJ;Hx^f;WJ^-J: LTJ4, ^ ^ 

2 , 2 , 2 - h y 7;^nxW7? y;HS7^;P/ 
»JA«2-h Fo^f i/xf;i,M^*> U;HI 

3, 5, 5- h 'J^f/^y^/T^ 'J/H2-t h" 
n^Tnb°/k/:7V— ;l*&S-&fls, 'J/H^f- 
/k/T ? U /US 2 - b F u * 5>xf-/i4±mitr#; , T^'J 
/H*2, 2, 3, 3-fb5 7^n7nh7l//7? 'J 

;H7'wr^ y )VW2 - 1 pn^i/if/wa^ 

*> 7^'J;H1H, ih, 5H-^^7;i/^y 

fil/ftl^-ft, 7^'JiHlH, 1H, 2H, 

7?f^7/i/tnfW7? y/m^-f-^/r^ y^ 

m 2 - b Kn^fyl f-/kftjr-rHfc „ ^ ? 7 y /Hg 2 , 
2 , 2 - h y 7/l/tnxf;l//7^ VMSff^WT? 
'J ;HSS 2 — b Kn^f jyX^/t-4±fi-£-#; , ^?7'J /VK 
2, 2, 3, 3-f b77/l/^o7ob>/7? 'J/HS 
-f+JV/T 7 'J /MS 2 — b h'n=5f yxf /14**£* , 
^?'J;H1H, ih, 5H-^?^7Wn^yf;l/ 
/T? y;Hi7>;P/r^ y ;H2 -b Ho^fyxf^ 

ftl^-*, ^^^y;HlH, IH, 2H, 2H-^s7° 

^7*7^07^/7? y;Hg:7'f- )V/T9 y/ng 
2 - b H o ^ x ^/l^tfi-S- tt^^f £> ft 6 „ y 

C a I 2 (C 6 H 4 N 2 0 4 ) ■ XH 2 0 

[0019] iffl^?^ffl3fe«3fe@jSMtfflv^m 

LT*ffilSrFm2, 04 1, 1 3 8«M« (E. 

H. Land) , *H#IfH2, 3 0 6, 1 0 8^ 
HJM» (Land^, «ftf*gi2 , 3 7 5, 9 6 3 
#HJMi* (Thomas) , *B^ffFm4 , 270, 8 
4 1 ^BJ*H« ( R . L . S a x e ) SUlBi ft* 
4 3 3, 45 S-^BHfflmKBB^SftT^S&^t* . ftffi 

ft i i: ft . i ft 6 CO iSt i o Ti^IIi: $ tttz 
# , J&kttMcD$&3il±. t"7y>*;t/#yl, b°ysy>-# 
/^^Ko^Ol-p^atXtT. f*3iii:gcJE$-£ft.ri: 

t;j;y. sKy^ft*. ^ym-ft^xti^y*^^^^ 

ft 6 CO 5jf y ^ o y >-^SBrt 4 , Any >-JE^ tfiMMtXA 4 
WHM fc RiS Ltzm&brc* £ft&<z>f¥ u ^£(4 . 



ft£>OT? iJ;liixWJ 3"v-(4, y;w?-sx 
-y 3 y?n7h y*"5 7 ^ — "CSUeLfcieiM* 'J ^L 
yj&ft^S*^^*;^' 1, 000 — 20, 0 0 0 T 
&&Z.bti s 1&&l,<* 2, 00 0 — 1 0, 0 0 0tft5 
■I y*Ti U\ ift^coT? 'J/Uxxf/Wy 
3'^— c^Mflfc&ft^/l^na^pe./v— cof&mM 

{4. iRtib^ty^-iiwe-i 2*yp%r»s; 

/^nlM^e/v-^ffiffli^l 2^/k%grjQ;ifti§ 

«IS fc & ft , ^KBSfr&W* 77-«Sfli 0.5- 
2 2. OtWtfcSitiSf'MU, J:0S»SWt(4 
1~8^%*C&*. 7j<^^^y^-c7)ffiffl*^2 
2. 0^%^®i.ft^W4, JS^^g=<^r'9. 

[0018] *^BBtffiffl§^ft3tii^iSM(4. 
1^(;7^1M1. 0-4. 0T*ft?4W«fJf) 

^Lytt^ggfpis-^**t-fta^s^ toy y n-y® 
§ ft wimrtMwaqrrr, s^^iuiB* (*^ffM 

^JW )T*Sf7y>-2, 3 - isAfVtfyW. ■ 2 7|cfD 

b^^v-2, 5-^;^>K- 27j<fnft. try 

ft. ffiffltdftW^T^-iclFJi: LT14. Witf, -ba 
■fe^n-x^W^tLft. ^ftfti:tT{4. ^fb&rt' 

iS-ft^i: LTJ4. «itr, TIB-«^ 

(X : 1-2 ) 

mUi, y-'vfXcr^mm^WiA, 4 2 2, 9 6 3^-nj 

mmzm^tix\^. 

[0 02 0] ff-y^X^'^LTV^iot, *B3BS 
B B B Sf S ^-flt-r ft iSS fc *J v , ^ & S (OS^ £■ 

ffl v ^ ixT # /^-ffrftft^H^i , -bn-b^n-xtil 

{4ffl^si^^t;*fit§ n&jSiSrt fcjfitt^-f . mwmm 
ifcs&*»4. *^BHt*5^T«4. ^isy^mms 



(6) 002-214653 (P2002-214653A) 



[0021] iMicom^com, mta. mmimm<o%i 
mmm. vmm^myy^^r-y. ti7^nyr- 

->y^/K ft, rJA^K ^ni, ^-?>\ ^UU^ 
A, ^e'J/rX ^y^fy^ T;l^S-^A, 

[00 2 2] 
[ftl ] 




mcoitcnW-iZmb LXiHib& Z b & . *S5ffl(=ts 
ifh'^cory^y bjtjii . i—4. ot*0, fffc 

1. 1 — 3. OT&fcifctfffiUv, TX^^hJt^' 

l. i*iSXii4. o WfcWfflni&h. 
tt , s&c i mjyrre* § ; t mit l < , o . i - 

lMmTfo&Zbtf£ Y )t?t.L<. mzO. 2 — 0. 6 
Aimtli hZb ffjff-t LV \ §^ 1 v m £jg 

[0023] *^Bfltffiffl§#H>3tfi»iSffiii:. ft? 
1-7 0M%&t*JHR»E3 0-9 9fi«%3b»fe3Sr&; 
£ L<,Sf4-5 0 M^&l^MBdBE 5 0-9 

[0024] *^Bgoiffl3feW^ii. iSfl^SStt loot 

LT , 3tWitaS5^*jI« 1-10 0 
*?SL<ii6-7 OfiMSL 4D#?iL<(i:6-6 Ofi 

[0025] *5me>W®ty 4 )VM±, iSBWmXM 

mzm** ^xmrnztitzmity 4 /wt t , 

h y -y? xwzft®.L fzyemymmmbfr^&mxm 



[0026] ^mmm^ty 4 t^Mt. mm, *mi 

— ^— , 7V — K n— ;l-rj— ;? — , ^"-frj — 

mmwmm^comt^zm^^h. m 
>f if-, jBffiteht^^ ^-mx-m^Lxm^m^ 

[0027] «*sWiT-*l>M B H H ^ffifflL?tiiI^7 
A^jtti3itl,?K&fflv^x^^ 3 M;=t^^-j£* 

fc < , R-«#ttoy /PA tweLfc: < v^fc ^ 5 

imxffiffifcizim § fix \.*&mt(vm*ffim* 
nsfttztisb. m&zmmLfzy * )\si±&mcomimT 
b *} , vH&maztiz k&w&z %> 3few»a 

[0028] Miif , Mffiim$:M.-&LX , Sf^M 
« i fc s^T* !» . ^rfe , ^MB«iBI£*mtt»^3feBBt 

mmmcomt, y n-y®jn 1 o o lt i 
- 1 o omm&xht z t mm l < , 4-7 omm.^ 

X'$>&Zbtf£*)1frtL<. 8- 6 OMMMT fohZb 
&W.£#t L< , 8-5 OSMSU-C&S i t 

osmsiucmlt, 0. 1-2 osaarc&sifctfij 
it<, 1 — 1 ofiMafCft&ifcj^iOffiU^ t 

•c^mtfca^Ki:'^-* . zcrm^mmmmnvtMM 
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& i k J; 0 , 7 4 ^AOft^asp?:tfflirt & i fc **T 

tLtWSLTt«tv\ lISBfcJloff^ti. 5 — 1, oo 
0jtxm3& t ffat<, 2 0— 1 OOjumtfiOJffaU*. 
[00 2 9] BM^hy v?x+fc#«S*rO>« 

Sftf>ittg) fct, 0. 5-10 0wm*SMK, 1-5 

[0030] ±JE<^5ri£fc:J:*ur, «*<3J£j«fc:J: Dffi 
j*$^&k3»»Sr«fflt=«j|S*i&. i^ffi^rti. 2 0 

7ms^0me#35&&ftt£*Frt. mm^mizti \ ^x 
crmmmmmt, m^titz^m^za^xcommm^m 

StS-friifcfciO^fe-t. *effl«Wi3SitCs io- 

1 0040H- . 3 0Hz — 5 OOkHzWS 

miziz. i—5o o , m&mziz. 1 — 1 o o # 
nuwsaBAtttt, 7 5ow^h£pf£fijffl 

fc££&^^#14£^U -5 0'C-9 0 o CT'*B#ram 
BL^it^c 4, , *09»Oiframtt*«B#f 4 £ t 

[003 1] *»HBfcJ:ftH3(5tmtf!lfflLTil3e7 * 

(i. HRWfc* StaWWS 0 %lil±ojSB^»^ ( it 

v ■> & mwssmtf 3 - 6 0 0 q c^jh&k ( w i if , w 

fcttHH-Sifcj&J-CS*. itWWBkoflPWi. l 0- 
5 , 0 0 0 n mf-ft & £ t L < „ jgHJfflKcOJP^ 

HtftfcfflKlifci*. Wilf, IfTtftfft^tcJi. 1-15 
mm*»*f* t< . «*f7 4 /l^tftfft^tCli 10-20 
0^mAW4Lv\ M£cMS#$K, HftW^HA^ 

(7)±tc2 0 0— l, 0 0 O^y^xhn- AgScoJJ£ 



i . RftfMoiS^o^r < « *. tf . g tt^ffl u r tr 

[0032] *awtfc: ± swe? 4 ;^tc«WEPiaS 
ilKrofcib, tfrpcweiftiK. 2 fett^lR^i: 

Biflcffifltv I'j'y^xt jsiff ^i* 5 0.005 jerrc 
Hft*fcj:*fdaaviiBHtt<ofiTii*v^ 74 

A'-MflttT' ft 4 **fc«> . J^<Wt«3iaBiB» ^ O 4 4 

mhimzti*. ttz, m&zmmLtzimmttzzz, 
wtmnzfetx*. m^tmwmzm^zmwLh. &tz 
^-7^-y^m.^m^mmzx <o *<nim&g.<?>$mi> 
m\ set, 3m#ttjBt=fc^-c4), «^'epjd§^-c 

[0033] *|ffiHt i&H*7 -f /UASfflfflUfcjRH, 

[0034] *5MBt i ^iBE7 ^ ;WAtfo«jt&uiW^ 
*HiSt: =t "3 SgfcP L < i^t-^ k , Tie^a 0 T'ft 

[003 5] il(J, *SMH<?5— JH»f5ilM57 >f ;l-A<7) 

msetWHT, ^ ^ ;pA«ois3teii 1 1>\ mmmm\m 

m 5 ** ZJ -r- A V ^ § tLX V ^ 2 tt«0 6 * 
S5®BJ#mfi*M40^^SnTV^. X-fvf8« 
ffl^Ci^tlT^ tSc^BH«t*tt»]R 5 to® 
^NBK^ff a . 7 4 /W*:R0>IBeJi 1 (i. x^-p^ 
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[0036] 112 (4, 01^L7t:Pl3K7-f }VJ±c?)Wm 
LT^SS^l Q<?)y°y'7>MWtiz£ 0 , AMSfcl Hi 

Wtott %>t. if 10 tfmn s ci^ti^ 

S^l OlH*iiaW-*J:afc*ft. ^i3CLT, ffc 
[00 3 7] 

[0038] ( ffcfrOmBM ) Sftlfit 4 fcftfc . 
JWfflMltmSHFfciarUI: 5 0 0ml <O0OP7t7X 
— f- n-fe;l/u— x 1/4LIG Jfl-ftyfi 

(») S) i 5ii%«i^yrs;p («f#§L fn 
yamim (mm) mmms i . 5 a s , »bk v 

96g, HfckC a 1 2 (-ffc^ffl. ft%M& 
lid <«0 S> 4. 5g, *|7jcx^y-;tx (Wfil^Jjic 

ffl. w^sum (m i) 2. og, »$y< (mm 
mmrnxm <ao »> 0. 8g«c, 

( J I SMftBL *ee*BKl» (») «> 4 . 5gJ 

2, 5- Vi3lVi£yM2fcWk (PolyCarbon 
Industrie si) 3 g £i3sjD Lfc 4 5°CX 
3 B#fg» L-CRK*»TS-frfc«, SftMit 2 

S4HRLfc. KJS^Sr 7 5 0 gcOjSKT- 1 04HH»& 
^ffiLT^IHj^KOI^^. 15^7 4 0 0GT2^NW1 

Jt*^t3t„ ^f^'O. 3-0. 7^ 
? hJfcOTiEH** 1 • 1 — 2 . 4 „ T-X^? T-JfrW&fi 
A* 1 . 8 4t{)^ - fett £ & $Sh b b7?- * o . 
[0039] (3EH)ftffi5ffiaK?lH) ftffSO m=FO 

mam) x-mt^mmtf-A 5. 5 g*, lt 

i)/7?U/1^2, 2, 2-h'j7^nxf/l/(I 
HUB. ftfffltfli (It) S) /T^y;HI2-bH 

n^^x^ (wtivt. mymmr.m (mm)#m 

^(^yv-t/Ht: 19/1. 5/0. 5. 

: 2 , 0 0 0) 50 gteftli, JWPWCfc 0 3 



Ajjfl^— ? — SrfflVi 1 3 3 P a^iSt8 0°C. 3B#H 

[0040] ( g&WBft&i' U3- yfflSg^gjtCT ) 
f^-^^-7h7 77, #*p«\ iHffli. i\mm 

l-fH/u*-?* (MM. fyV (») S) 6 0. 3 3 
g . M*S ^ 5 y U yy f-;!^ 7 x —>V is n y 
y (Um. fvV («c) «> 15 9. 1 8g. (3-T 

fyV(tt)i) 2 0. 54g, W^»l2-Xf 

(mmrnxm m) k> 3. osg^t 
101 °ct* 5 b#PbTj 77?nu ^jestf -5 

(») ») 54. 4 3g^^jDL, 3&rmV7yv?X 
L, mT)Vzi-)VKm^*t, HWfl70, 00 
0 eMPmwm.i' 'J ^-vMHI ( 7tt?tWS 

[0041] mm 1 

x (2, 4, 6-i'j^f;KyyW;D 71^1-7^ 
7,7-f V^^^TA H (^s' ■ x^-v-^^-r^ • ^5^;!- 
* (AO S) 0 . lg. Lt«y7f;HI 

m ) xntzmuimmm 2. 5 s *^sd t . 1 *ia«a?s 
wta^ t . imm^sst t£ . i i t 

o (>f y^A«<olMt!Hi) w^BjapBR (1^300 

a) &x-r-4 0 0 

-3 0 0QWJXXf;l/7^1A (fh7-f 1TC 

f „ mmrm (m m. 2 s^m) ^^^sjsbj 

»H»T*C 5000mJ/cm2 <?)&fttt£!|gjtf t , 3fe 
tz. c\<r>y j /UM.col.^ mmiz LXi¥MLfz7 ■< )VJ± 

comity m-JxirmmLfz, 4 foj>>*<&/eM%M 

mcomx"^ L &}2MmX'$>-?tz, ^ytMjm&mi. x.%$m 
m^mnL^^ne. 6%xh~?tz« ttz. 400 

H z (O 5 0 Vco3Stt*£E* EPfiP L?t i: i ^ . £%Mm$i 

[0042] mm 2 

KMKmmmnmmm * 2 . 5 g *^ 5 g tsef b$ ^ 

ii:Sr^V^T{i, HJfil^J 1 tffl&tzLX. m%:7 4 )VJ± 
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4%X~fo-?fz<, £fz. 4 0 0Hz£O5 0VC0 
5SW£E* EPSn L*: fc ; h , £3fct83f3Msii 8 5.6% 

[0043] HlfeM3 
H*Ml*CfflV^3i5«MSfi : P«Oft*)0(C, N4MD 

4 8 J t/mT£>'9. TX^? hJtOiESI^2 . 0 — 3. 5 

■c* o , rx^b 3 . o -c* « ftxmi 

(M«:m*o. 2gwh s Bmm(W)m)i 

l,$r^#£H:2. 9%*C*-5fe. 400Hz<7)5 
0 V*)53WEES EPJP Lfc fc i 6 , ^NBSHSU 8 
3. 2%fc£*F"C*-5fc. 
[0044] 

SQI^lt»fflvvfe3eflBBS ; f<0ftb'5fc, N4MD « 

3 v mX'fo *) , JtcOtSH^' 1 . 6 — 2 . 0 f 

y^n^r-yzm^fzzt zm^x, mmmitmm 

SSMffifcffllrabfcV^fc^liS. 2%X'fo->fz. £fz. 

4 0 0Hz«0 5 0V<7)3SK£EtfflinL,fcti^>, 
^5fijg^{i 8 3. 1 % t feMX'fo ~> tz . 

[0045] JttSM 1 

td? U^t^^ U/H8 (MM^i : 3 0 , 0 0 0) 

to 2 o SS% h ;kx l 0 g * „ -Jy'^vm-J 

yVV-bQ. 3g, ( 3t««^M^SjtM ) 

^m^sssm 6 . i g *miN l , 1 4Ha# * ir- 

ttSWtil^, B*&LT, »E*m*«JSLfc. -co 
PBfetTO* I TO (^y^AWtt) c^fill 

m (j?^8ooa) 36*3—- f * yf^tiT^tmmwM 

WSnMffi 2 0 0 — 300 Qcotfr >j 1x^7 4 ( -r 
by4 hTCF, JgffllSE (ft) SL ^125jum) 
*^^^>iSHJ!S«ttK«W3iB^«M±^^L. 8 0 
•CCjffiWSfiaS*, y J )VJ±*m&L1z, z\cr>yj)V 

A*»jftU£. iH3fcJB<7DJ¥*«:6 0jiim, fBfc? -f /W» 
^co^lI^SiSfficoMScoict? Sli, ^Iflf$MT« 

t fc«ffl»»S!Scott 5 ^ mti, -5 . m&mi . 

4 00Hz^5 0V^3c^«JESrEpjPL/ti:^- : 5. 

13.0 %TSS*W 1 -4 fcJfc^T'hS )6>o 



3t. 

[0046] JtSRW2 

HJfi^J 1 Tm^^ME^Olt^b D fc, TX^y Mb 
^l<J0rM*6^Jg7^D^T— ySrfflV^i f: 

tee? 4 )v^<rimw&mm.omm<ryy\% 

3£^«£MTi®g t^M?SOltt@Offi-C^ 2 . 5 ju m 
T* -3 it . . TWEES' fflfln LSrV 5 . 

296"C*-3!fc. 4fc. 4 0 0 H z O 5 0 V(7)3e?tmJEE^ 
ERJn L fc i ^> . ^tRaSWi 1 0 HJSM 1 -4 

[0047] JtSSW3 

5 O e SI«IMiEA:JR7 ? ni/T— y i t Srl^V ^ 

t , mmm 1 1 isiat^ii ltiri^^ * ^sjg t 
fc. mxy 4 >uj*#coftM%&mme>mmco*:% s(±, 

^^mMT'SK L£MS§cDi£@coffi-e^ 2 . 5 ju m 
3c?SmJESrMllL : SrV>*i^r(i2. 
2%V*>->ti. tfz. 4 0 0 H z CO 5 0 Vtf>3S8ttEEE£ 
EPJd Lfe fc i ^> . ^tlB9SWi 15%t HJSM 1 -4 

[0048] 

[^BJcoSD^] *^BJcoil^««^fflv^ i fc t J: 0 , 
cofflcommcoffiMlz i -Stlil^WWcOii^coio ^ix t * 

[01 ] *^B3coilS3fe7^;l'Aco-»«coBlTHffiJt«B& 
[02] El iconic ;l^ACO«^EpjD§iiTV^V^ 

[H3 ] ei 1 comity -1 jvju<r>mm^'em^fix\^^ 
iicr>mi*mw~t&tz#><7)immx*fo s . 
[04] *fKB«De^wwfi«[tffl^fctaep«oj5a, s 

[W^coimbj] 

1 7 4 )V2^.(yM%M 

2 

3 mm 

4 iiapp»|3M 
5 

6 jraHK 
7 

8 Xfyf 

1 0 

1 1 AW3fe 



(tO) )02-2 146 53 (P2002-214653A) 




(##) 

5/18 C F H 

5/34 
33/16 
83/07 

1/061 5 0 1 

F — A (##) 2H079 AA02 AA13 BA01 CA21 CA24 

DA07 EA13 EB17 

4F071 AA33 AA67 AC12 AC19 AE09 

AF29 AH03 AH19 BA06 BC02 
4J002 BG08X CP16W EU026 EU146 

FA086 GPOO GP01 

4J011 PA43 PA69 PB06 PB25 PB40 

PC02 PC08 QB25 SA01 SA06 

SA16 SA51 SA54 SA84 TA03 

TA06 TA09 UA01 VA01 VA05 

WA10 

4J027 AF05 CA03 CA25 CA34 CA36 
CB10 CC05 CD04 



(51) Int. CI . 7 mmift FI 

C 0 8 J 5/18 C F H C 0 8 J 

C 0 8 K 5/34 C 0 8 K 

C08L 33/16 C08L 
83/07 

G 0 2 F 1/061 5 0 1 G 0 2 F 



